) come into play when demand exceeds the capacity of the rapidly cycling cohort. On the face of it, the kiss-and-run scheme seems particularly well-suited to such repeated cycling of a limited pool Gary Matthews* Department of Neurobiology and Behavior State University of New York at Stony Brook Stony Brook, New York 11794 of vesicles. During kiss-and-run exocytosis, vesicles release neurotransmitter through a narrow pore that transiently connects the vesicle interior to the extracellular What happens to synaptic vesicles after they release space. Once the pore closes, the empty vesicle either their neurotransmitter content? Recent work on a varidetaches from the active zone or it remains in place and ety of synaptic systems shows that there is no single refills with neurotransmitter for another round of release answer to this question. Rather, it seems that neurons (kiss-and-stay). In either case, recently recycled vesicles use a variety of methods to retrieve and reuse synaptic occupy a privileged location near the active zone, which vesicles after they have undergone exocytosis. The would neatly explain their preferential reuse. Is there exchallenge now is to establish the molecular mechaperimental evidence to support this spatial hypothesis for nisms and to decipher the rules that govern which the rapidly cycling subset? At hippocampal synapses, recycling pathway is used in a given functional context. 
to the extracellular space, as expected for kiss-and-run. However, because the loss of FM1-43 is so slow by this route, requiring seconds, the kiss-and-run events of Aravanis et al. are not likely the same as those reported by Gandhi and Stevens, which lasted only tenths of a second and involved a pore unlikely to pass a molecule the size of FM1-43. Occasionally, vesicles that lost part of their dye during an exocytic event lost more dye during a subsequent event, but only after a dead time of about 20 s following the first event. This suggests that vesicles might reside at the release site after exocytosis and undergo repeated release after being refilled with neurotransmitter and reprimed for a new bout of exocytosis, i.e., kiss-and-stay.
Does kiss-and-run retrieval maintain the rapidly cycling vesicle pool in hippocampal synapses? The available evidence suggests not. 
Photoreceptors also have ribbon-type synapses that
Remaining Issues Although mechanisms for vesicle recycling are diverse, release neurotransmitter continuously, but photoreceptor terminals do not use bulk membrane retrieval like some general features also emerge, such as a switch from rapid to slower forms of recycling with increasing bipolar neurons and hair cells (Rea et al., 2004) . Instead, after uptake and photoconversion of FM1-43, internalamounts of release (an exception is the photoreceptor synapse, which lacks a reserve pool and relies on rapid ized label was confined to synaptic vesicles, which were generated via clathrin-dependent endocytosis without reformation of a large, mobile pool of releasable vesicles). How might the switch from fast to slow mode be intermediate cisternae (pathway B, Figure 1) . Thus, endocytosis mechanisms are diverse even when comparregulated? Perhaps it isn't. Conceivably, the machinery for bulk retrieval is always active but is simply outcoming synapses that have a similar structural organization. In bipolar cell terminals, only ‫%01ف‬ of vesicles were peted by more rapid mechanisms that have limited capacity. It is also commonly true that rapidly retrieved labeled after Ͼ10 min of repetitive activity, reflecting the relatively slow reformation of vesicles from large vesicles preferentially refill the readily releasable pool, whereas vesicles regenerated by slower bulk retrieval endosomes ( Of course, regulation of the fusion pore becomes of little significance if it turns out that most neurotransmitter release proceeds by full fusion. But whatever the role of kiss-and-run turns out to be, the increasing availability of optical methods to track vesicle cycling in a wider variety of synaptic preparations should help establish which of several alternative paths for exo/endocytic cycling is preferred under a particular set of physiological circumstances.
